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Abstract 



FIELD: power and transport engineering for increasing the wear-resistance of turbine and pump blades, engine 
components and other equipment whose process of operation is characterized by concurrent effect of various types 
of wear. SUBSTANCE: method includes polishing of the surface to be coated to cleanness of 0.08 with subsequent 
cleaning with octadecylamine. Then a layer of transition metal of groups IV- VI of the Mendeleev Periodic Table is 
applied to the surface and a layer of oxide of the same metal and a layer of nitride or carbide of transition metal of 
groups IV- VI of the Mendeleev Periodic Table are applied. EFFECT: higher efficiency. 3 cl ( 1 dwgg 
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Kommtct Poccmmckom OeaepaiiHH 
no naTeHTa.M n TOBapuwM 3!iaicaM 

a2> OnHCAHHE H30BPETEHH5I 

k naTenTy Pocchhckoh OeaepauHH 
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(22) 28.05.97 



(21) 97104472/02 
(46) 10.03.98 Kim. Ne 7 
(76) PMxeHKOB BaiecjiaB Ajiecceeun, Hecre- 
pes CepreA EopucoeHt, Boopcm 

s VH3T QJfb€Btf H, MHpOHO** KOHCTSHTHH H«Coa- 
eBMM 

(56) I. JP, N 63-253357, 1987, C 23 C 
14/06. 2. EP, N 0522873* 1993, C 23 C 30/00. 
(54) CITOCOB HAHECEHHA MHOID- 

cjioHHoro H3HococTOftKoro no- 

KPblTTLH HA H3 *CEJIE3HbIX 

H THTAHOBLIX CIIJ1ABOB 

(57) M3o6pcreHHe mojkct 6*rrb HcnojTKionaffo 
b 3Hepixm^ccKOM h TpancnopTHCM Manumo- 

CTpoeHJlM OAB nOdMineHHfl H3HOCX)CT0filCOCTH 



juraacreft tvp6hh h uacocoB, xicmchtob 
vuiHraroieA h apyroro ofiopyaoBaHHa, npoaccc 
^KcmiyarauHK Koroporo xapai/repH3yeTca oa- 
itOBpeMCHHUM BoaaejtcTBHeM paannmiwc brags 
H3uoca. IIoBepxHocTb B3nejms t Ha Koropoe 
aaHocHTcsr iworraioftHoc h3hococtohjcoc no- 
KpMTHe, noAHpyerca ad jihctotz* R a ^ 0,08 c 
nocrteayiomeft owtcrKofi OKTaaeuHjiaMHHOM. 
3aTcw ea nee HaHOCHrcsi croft ncpexcumoro 
ftferaoAa IV - VI rpynn nepHounmccxoA 
chctcmu MengeaceBa, croft K3 oKcttoa arono 
*c Merai^a h woft Hirrp^a mm Kap6aaa 
nepexoOToro Meraruia IV - VI rpynn 
ncpHOOTMecKOfi cHcreMu Mamejiccua. 2 3.n. 
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J!300fX.-TClUU; OTHOCHTC8 K aHCprevHMeCKOMV 

h ip.tiKTiopiMCMy MauiiiHocTjx>eH:iic h Mo^er 
5uih n no^^OFiHo xtna no^uiucHHH w3hoco- 

■CrOHKOCTM .iOn;U.TCH TVp6uii * H3COCOB. 

3j\ c m c rii v»b ,iBHi7iToncft h apyroro ctfJopyaosa- 
hit a. npomxc aKCTi^yaxaiuiH Kcrropbix xapax- 

TCpiKV. CTC9 rUHOBpCMCHHHM fiC33CHCrBHeM 

ruix"H tHiiix b:uob H3HOC3 (KatLiryoapMM h 
aopaaifBHa* 3po3HH, paxiHMHwe bhw xoppo- 

3HW. 3p03H9"KCpp03HA, XaBHTaUftUU IIO S WHICH - 

hhh arpcccHBRocTb cpero, noBatmeaHoe 

TpCHliC) . 

HaeeciHO TexHimecKoe pcnteane 111, 3a- 
icnowaiomceca b HaneceHfiH noxpunur ra 
THranoBoro ctuiasa, ocaxaemui ruieHFH, cocto- 
amen H3 aatioro hjih HCCKO-ibKHX guicmchtob, 

HOI I HO A 60M6apUDipOBRi1 C DO-TVHeKHCM TBCpJXOA 
P/ICHKH C 06pa30BaHHCM TBCpaOIO X0MII03imH- 

oiraoro cnoa, 6oM6ap&HpoBXM iuichkh HOHaMH 
a3ora, KHotopoaa hjih yrjicpooa. 

HcaocraTKaMB aroro tcxhhmcckoto peme- 
hhb m^ACTCs HecnocofiHocTb o6ecne«ieHM 
34x}>eKTHBHoft 3annmi uctznjm Tionarox at 

KOpp03HOHHOro H Jje&CTbyiOUUIX QOBOBpCMeHHO 
KOpp03HOKHOn> H 3P03HOHHOTO H3BOCOB, «TTO 

3a<tacryio tmeer mccto npH 3xcmiyaTauHH 
ofrpyAOBairaft. 

Haitfkxiee 6jih3xhm rexamtaam pemeHH- 
cm (npcmrranoM) x npeiyiaraeMOMy cnoco6y 
ff&nsercn cnoco6 HaHeceHHfl H3HOtocTOftxoro 

nOKpWTKfl H3 UeCTeXHQMeTpHqeCKOTD HHTpKjia 

THTana [2 ] f bkjvqhsikmw& nagroroaKy Haae- 

JIHSl, HaHCCCHHC CTOfl THT3B3 H COOS UHTpHii a 

THTaHa npn TCMnepary pe 420-530*C. 

HcaocnrrxoM znxm rtXBmoaum pemeBu 
siBJiflCTCfl RancceHHe AByxcnoftHoro noxpbrraa, 
t.c. cncyrcTBHe npoMexyrovHoro com, mto 
no3Bai$ieT nanywn> 6onec 3$$acmBHyio 

3aiUHTy OT pa3JERUHUX BHgOB KOppOSiOi. KpOMe 

Toro, orcyrcTBHC ewuoro 3aMKa y ro ro mocna c 
oGbeMHUM HarpeBOM yueHfeioaer xoppoasoHHyio 

H 3P03HOHHVK) CTOftXOCTb POKpblTHfl R^CJDIS. 

Tcxhhmcckhm pesyjuvraTOM npezuiaraeMoro 
TexHHtecicono pemeima OBJiserca noBbiraeHHe 
H3HococroftKocTH mflejraft H3 Jxejre3Hbix 0 

TMTaHOBMX CIUiaBOB 3a CMCT CymeCTB HHOPO 

chk;kchh9 xawieyiiapHoft m a6paaHBBoft apo- 

3KH, KaBHTSUHH, 3p03HH~KOpp03HH, paXIHMHblX 
BldOB KOPP03HH <aTMOC<i>epHafl, XHMHMCCKafl 
K0PP03H9. KOpp03HOHHOe paCTpCCKHBdHMC nQfl 

Hanpw^cHHCM, cf)peTHHr-Koppo3iui> b npouecce 
3Kcn.iyaTauHH H32Cjmrt. 

TcxhhmcckhA pe3y^bTar aocTHracrca npea- 
B<ipMTC.lb!!Ofi noaroroBKOH noBepxHOCTH 3aiuit- 
uiacMoro h3,ic-ihs h nocicayiomHM HaneccHHCM 

MHOrOC/IOHHOrO nOKpfalTHR npH pa3^HUHOH 
TC.1UII1HC CrO COCTaB,1SIK>tUHX B C4HHOM 33MK- 
HVTOM UHK.1C npH o6l»CMHOM HarpeBC H3J1CJ1HSI. 



OopMuposaHHc MHOiocnoHhono coKptmifl h 
c^hhom 3aMKH>TOM ujhkjic o6ccne*ntBacT noa- 
a^y KHCJTopoAa b hco6xo^umom kouihmcctbc, 
TpcfiycMOM itna cJx>pMMpoBaHna OKCasa Meranuxa 
ncpBoro cioa OftptflcnciiFOH tohiuhhu. 

nptfteM npCABapirreibHa» nojtnmmica no- 
BcpxHocTH aauiHinaeMfaix H3Aciuft DK^iovaeT b 
c<6a nonHpoBKV no sHanciuia R a ^ 0 t 08 
mkm {R* - napaMerp lucpoxoBaTocru, xapax- 
TcpiuyiomKA cpeanee a pH(J>MeTi i qecxoe ormjto- 
HCHue npo4?ftrifl) h omjhctk> c HcuanKiOBaHHCM 
noBcpxHOcrHo-axTitBHbix Bemecrn, npeHMyme- 
crBeHiio oxTa^cniLnaMinia an* ynsuieuna sa- 

rpS3HCHKfi C nOBepXHOCTH , B TOM --aioie H 

xoppo3HOHHo-axTHBHbix opHMeceS (xjiop^au, 
cyjwQ&TH u ap.) » pacnojiosceuHbix* xax 
npaBH^o, ua we nosepxHocTHbix Tpemefi h 
xasepH, «rro cymecrBCH ho noBbnnaer aare3HX> 
nepBoro cnoa noxpurHa. 3ro MepoupHBTHe b 
3Hamrrejn>Hod creneHH onpeaejuter Koppo3HOH- 

HyK) CTOHXOCTb MHOIXX^IOftHOrO nOXpHTHfl. 

HaaocHMuft b Kavecrae nepBoro cnoa 
noxpwTHH Mcmut o&iaaaer bucoxoh Koppo3B* 

OHHOH a XHMHtfteCKOft CTOftXOCTbK), BTOpOft 

cnoft, npcacTaB^UDOixiHft 0060A okcbqi uerajuia 
nepBoro ciosr. enie b 6ojn»med creneHH 
noBbnoaer xbJ)pa3HOHHyio b XHMHMocxyso 
croAxocTb h npeaoTspamaeT aocryn XHcnopoAa, 
yr;<exHOiOTbj x 3amHinaeMOMy Merajuiy. Tpe~ 
THft cfioA, b KanecTBe xoroporo aaaocsT mrrpM 
nm KapGw oonoro H3 nepexooKbix MeraninroB 
IV - VI rpynn nepHQamiecKcA cacreMu 
Menae:ieeBa t cymccrBCHHO noBumaer 3po3H0H- 
Hyx> f b tom MHcae n xaBirraxtHOHHyio croftxocTb 
3aiHHiuaeMoro HaA^nui. « 

Ha Meprexe K3o6paxeHa npHHUHnHaibHafl 
cxem ycrpoflcTBa, me 1 - 3anmmaeMoe 
HMejrae, 2 - ^epxaTdJib, 3 - pa6oqaa saMepa, 
4 - xaraa - 5 auag, 6 - hctohbhk ninaHHfl, 
7 - amexTpHHCcxaji Ayra, 8 - hctotohx mnaHtui 

AJlfl BUCOKOCKOpOCTHOfi 6OM6ap0HpOBKH nOBCp- 

xhocts ftancjnui HoaaMH aprc»ia» 9 - AC3Hpy- 
icmee ycrpoftcrao, 10 * ycTpoflcTBO 
npeoBapirrejifcHoA ohhctkh noBepxHocra 3amn- 
coacMoro aaaejuis c Hcnojib30BaHneM noBepx- 
HOCTHo-a KTHBHoro BemecTBa (3Myi;bCHa 
oKTaAemLiaMHHa) t il - ym»Tpa3ByxoBa9 ycTa- 

HOBK3. 

ripeanaraeMMft cnoco6 BxjiroMacrr b cc6a 
rpy6yio o<tHrrxy nosepxHOCTH saommaeMoro 
HaaejiHfl ot 3arpa3HcmfH t naiupoBxy 3anutma- 

CMOft HOBepXHOCTH JXO 3KaweHHS R« < 0,08 
mkm, TOHxyio OMHcrrxy noBepxHocra sauiHuxa- 
CMoro HaacjiHa c ncnojib30BaHHCM noBepxHOcr- 
HO-aKTHBHoro BctuccTBa (oKTaaemuiaMHHa) H 
\vibtpa3ByKOBOH ycraHOBKH, cymxy noacpxH - 
cth H33crma nocnc ouhctkh, noMcuiCHnc 
H3atLTHJl B BaKVVMHyiO KaMcpy ycTpoiiCTBa, 
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couamie paGowcro saxvyMa b xaMepe, o6ueM- 
Hwf* narpcp 3amHTHoro H3aciHsi t aono-nHHTCib- 

HVK) OmiCTKV H aKTHBW3aUHIO nOBCpXHOCTH 
HULMIfSI 33 CUCT CC 60M6apOTp0BKM HOH3MH 

aprons, 4x>pMHpoBaHHC MHoroaiOHHoro norpu- 

TMH. 

Ilpouccc HaHCCCHH» MHorocnoAHoro noxpw- 
th« mm H3.7CAHe ocymecrBjiflcrca b cneayiomeA 

nOC-lCaOBaT CJIbHOCTH. 

Hocac RpeABaptrre^bHofi nainpoBKH ao 
qacTcn w R a £ 0,08 mxm h o^hctxh 3My;n*HeA 
oKTa^: uiuiaMHHa 10 h yjibTpa3ByxOBOd yera- 
HonKoii (11) HaaejiHe 1 3aicpemuiCTCsi b 
^ep^taTCie 2, kotophA b saBHCHMocm err 
<|x)pMbi h Macau naaejiBH o6ecne<«BacT ero 
^bh^cchhc n paxnHMHux iuiockoctox. B pa6oqefi 
KaMcpti 3 coaoaerca uaxyyi* 10" Ila. 3areM 
b KaMCpy wepea ikltuA xaToa 4 noaaerca ra3 
- apron, flocne ffperxkeam pa6oiero gaBJieuHa 
10 Ha caajiacTCfl Hanpaxerae Meag*y urcaou 
h aHoaoM 5 noqpeacrsoM KcroMHHxa ronaiuu 
6 h o6pa3yerc9 MeKTpmiecKaa flyra 7* Ha 
H3aeme noaaerca Hanpaxewie or cofcraeHHoro 
HcroMHHKa mrraBHsi 8 una bhcokocxopocthoA 
6oM6apanpOBK« noBepxHoc™ loae/osa aosaioi 
aproHa. 

riocac aroro ocymerrsjiaerca oGbeMHuft 
Harpes. 1 cMneparypa Ha^ejraa nowepacHBaerai 
Ha ypoBHtv He npeBhunaiomeM aaa^eHHe b 
wana30He 400-500'C. Huxnee 3Ha*eHHe 
TeMneparyphi o6ecneHHBaer OOTinneHHe a^rc- 
3hh noKptrraft Ha 3ananoaeMUx noBepxHocrax 
KpynHora6apirraHx taaeaHfi. Bqmee 3Haie- 
hhc TCMnepaTypH ofiyoiOBuiCHd orcyrcTBHeM 
cTpyKTypHMx H3MencHBfi h MexamraecKHX 
CBOHCTB Merartra aaaexrafi. HHana30H TeMne- 
paTypu onpeaenaerca MaTepHa^^^. Ha io jn >3y- 
eMbTM 4.1B H3ncm>BJieHH9 Typ6HHHHx Jionarox 
(yr^cpoAHCibic wt xpoMHcrue cthjih). 

FIoaaMefl HanpflxeHHs ycTaHaBOTBaerca 
Hco6xoAHMbiA suiekTpHiiecKH* iot Meacv 
avo^oM h xaroaoM, o6ecne«oiBaiomHft ncnape- 
hmc h HOHH3auBK> Menuuia, Hcnonb3yeMOto nn* 
4x>pMHpoBamis nepsoro oioa noxp&rrafl. B 
pc3y.ibTaTe nocaeayiomero ero ocaxaemia 
o6pa3yerca nepsuA 3amHTHbift CAoft, TommiHa 
Koroporo onpea&iaerca creneHMO arpeccHBHO- 
ctm aKcrmyarauHOHHcrifc cpeou Haa&niriL 

3aTCM b pafkwyto xaMepy nepe3 ao3Hpyio- 
mcc ycrpoftcTBO 9 noaaerca khcjiopqa c 

oftbCMHhIM paCXOAOM t HCo6xOflHMHM JUISI 4>Op- 
MIipOBUHHfl BTOPOFO 0109 HCo6xOflHMOft TOLftQIH- 

hm 3a chct c{x7pMHpoBaHiui b peay-aware 



XHMHMCCKOH pcaXUHH OXCH,ia Mcrajuia, HaHO- 

chmopo r» KanecTBC nepBom c-noa. 

Flocne o6pa30BaHHA BToporo cnoa nepea 
nevxaueft a3ora miH ymcpo^a Mcpea Aoanpyio- 
mee vctpomctbo 9 noaaeTca khcjiopoa c 
o6bCMHbiM pacxoaoM, hco6xoahmmm win 4x>p- 
MHpoBaHHsi Tperbero oios Heo6xaaHMoA ron~ 
mHHbi, o6ecneMHBaxrrcH ycnoBHS o6pa30BaHiui 
HHrpKsa hjih xap6iina Merajuia t HaaocHMoro b 
xaMCCTBe ncpBoro cjiob. TaKHM o6pa3pM t 
HaHCceHHe Bcex cmoes npoHCxooHT b eunmoM 
3aMKHyrosi umcjie. 

CoOTHOUieHHe TCJimHH HaHOCHMUX cnoeB 

onpeaejuem ycnosHCM noBumeHRs 3i)^- 
thbhocth n3H0COCTOftK0CTH u3Rejurik npn goto- 
BpeMCHHOM BoaaeAcTBHH, b nepByio ouepeab, 

KOpp038H« a6pa3HBHOfi f KaBHTaUHOHHOft H 

xaiweyzmpHofl 3po3HH 6ca hsmchchhs crpyx- 
TypH, CBoficiB h ycra HOBJieHHbtx xapaKTepH- 
cthk Metaruia 3amHmaeMoro nanem*. 

C yuercftc BbimeHanoaceHHoro, a mxe b 

33BHCHMOCTB OT CBOACTB npHMCHJieMOrO AOS 

ctxypMHpoBaHHs nepBoro oioa Mcrajuia h 
ucnanb3yeMux TexHanorawecKHx rascm onpeae* 
jrsnoncfl TaramHW cjioea, HaxoA*VHxcfl b 
oioyibnauc 7fHana30Hax: 

Bi » 1-5 mkm, ; 

B2 « 0,0 .-0,1 mkm, 
:^;B3 « 5-15 mjcm, . r;/ 

Br TornnHHa nepsoro oios, 
B2 • Toammia BToporo cam, 
B3 - TomQHHa Tperbero caqs. 
MHorooioftHoe noxpbrrHe, HaHecemoe Ha 
3amnmaeM^e nsAcmie 33 ^teBQAopQAHoA 

zdMKByj^:^ h cocTOJnuee H3 rpex oioea, 
b KoropOM b xaqecTBe nepsoro qxoa acnojib- 
3yexcfl TtrraH TaranHHoft 2 r MiCM t b kzhgctbc 
BToporo - xap6uA nrraHa TdrnnHHOfl 0 f 05 mkm, 
b Ka<i ecrBe Tperbero - hhtphu nrraHa 
TomoHHoA 8 mkm npH npeABapHTe-TbHoft 
nanHpoBxe noBepxHocra so 3Haueimfl R* - 0,08 
h ee oMHcrxe c noMombio oxTaAemuiaMHHa, 
no3B0JiseT, kbk noica3a^H pe3yjn»Tam Hcntrra- 

HBA, nOBHCHTb KOppO3HOHHyi0 CTOAxOCTb B 12 
pa3, 3pO3H0HHyK> CTOftKOCTb OpH a6pa3HBHOM 

BoaaeAcrBKH - b 7 pa3, apo3HOHHyio ctoAkocts 
npH ican^cyjiapHOM bosachctbiih - b 5 pa3 h 
xa BHTamioHHyio croAxocTb b 6 pa3. 3ro b 
coBOxynHOCTH npHBOAHT x y BejiHM chhk) cpoxa 
aiy^6bi h3ac^hA , b MacTHOCTH, ^onaxox 
napoBMx Typ6HH b 2-3 pa3a. 



OOPMYJIA H30BPETEHHSI 



I. Cnoco6 HaHCCCHHA MHorocjioAHoro H3HO- 
cocioitKoro noxpuTtm Ha H3iie^iHsi H3 ^c(Vic3hhx 

M THTa MOBbfX Cfl.iaBOB, BKJ) rOMaiOlUHH IlOArOTOB- 



Ky nOBCpXHOCTH H3ACJ1SI5I, HaHCCCHHC Ha HCC 
CJ10H NCCTaJLia If ClOH XHMHWCCKOIX) COCflHHCHHa 

MCTa/i^ia, omjiuHatow,uuc5i tcm, hto noaroroB- 
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kv noBcpxr.ccrM H3JXCJIH* ocy iJRl i ujthiot nan 
upoBKbH ao qHCTOTbi Ra< 0,08 c nocicayiouieft 
owM'iTKOH o'crajcuK-iaMHTiaM, b Kaiccrsc cnou 
MCTaoia KattocxT nepexoaHwfi Mcrajci IV-VI 
rpynn flcpHcuHMecKOH chctcmh Menae^eeBa, 

B K3MCCTBC XHM H MCCKOrO OOCAHHCHH9 - HKTpK3 

juh Kap6na nepexoaHoro werajma IV-VI rpynn 
ncpitoaHMccKon chctcmh Meraanecsa, a ttcxxy 

CvlOflMH MCTaJUia H XMMM*ieCKOrO COCJIHHCHHS 
H3 HOC JIT ^OnOJIHHTeJIMUffil CAOA H3 OKCH33 

MCTa-xTia, HaHcccKHoro b Kanecree nepsoro 
cioa. 
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2. Cnoco6 no ifTT, omjutHa/ou^uucx tcm 9 

HTO H3HCCCHMC ClOeB OCymeCTBJIfilOT KOHHO-Ba- 

KyyMHUM HanbcicHHeM b c&hhom 3aMKnyroM 

OKKJie C O&bCMH hIM HarpCBOM H3ACJIH9 flO 

TCMncpaTyphi 400-500*C. 

3. Cnoco6 no nn.I h 2, omjui vaftuifaacg 

TCM, * UTO Ha nO^rOTOMCHHyiO nOBCpXHOCTb 

K3AejiRfl nocjienoBarcjibHO HaHocsrr cnoft THra- 
Ha, npoMe^yroHHhift cnoft OKoma nrniHa m 
caoh HFTpKAa nrraHa. 



3a«a3 ^ 
BHHHIIIf, Per. JIP No 040720 
113834, rcn f Mocrai, PayujcKan Ha6 M 4/5 

121873, MocicBa, BepexsoBCKasi na6., 24 crp. 2. 
npoK3BoacTBeHHoe npe^npHHTHe «IlaTeHT» 
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